i 
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The paragraph presented above incorporates changes as indicated by the marked-up 
version below. 




Various fragments of the mouse Shh gene were clonefl into the pETl ID vector as fusion 
proteins with a poly(His) leader sequence to facilitate^ purification. Briefly, fusion genes 
encoding the mature MShh protein (corresponding to Qys-25 through Ser-437 of SEQ ID No, 
11) or N-terminal containing fragments, and an N^errninal exogenous leader having the 
sequence M-G-S-S-H-H-H-H-H-H-I^V-P-R-G-S-H-M (SEP ID No. 47> were cloned in pETl 1 D 
and introduced into £. coli. The poly(His)-5/7/7 fusic/n proteins were purified using nickel chelate 
chromatography accordmg to the vendor's inactions (Qiagen catalog 30210), and the 
poly(His) leader cleaved from the purified proteins by treatment with thrombin. 



In the claims: 

For the convenience of the Examin^, all claims being examined, whether or not 
amended, are presented below* 



Please cancel claims 3, 4, 15, ana 16 without prejudice. 



1 . (Thrice Amended) A m^od Abr promotmg growth, differentiation, or survival of a cell 
comprising contacting said cell wim An amount of a hedgehog polypeptide that binds to a 
naturally ocov^mng patched recepton which polypeptide is encoded by a nucleic acid that 
hybridizes under stringent conditiorfsWluding a wash step of 0.2 x SSC at 65 °C or higher 
stringency, to a nucleic acid sequerice sfelected from SEQ ID No; 1, SEQ ID No: 2, SEQ ID No: 
3, SEQ ID No: 4, SEQ ID No: 5, SEQ I^p^ 6 and SEQ ID No: 7, wherein said amount is 
effective to promote growth, diff(M*entiatidm,\)r survival of the cell. 



f/^ 2. (Thrice Amended) A mefthod 
survival of a manunalian cell 
an amount of a hedgehog polype^tidi 
thereby altering, relative to the 
of growth, (ii) differentiation, or 



for promoting one or more of growth, differentiation, or 
to Hedgehog induction, comprising treating the cell with 
e that binds to a naturally occurring patched receptor, 
in the absenfce of hedgehog treatment, at least one of (i) rate 
iii) survival of lihe cell, said hedgehog polypeptide being 



res K>nsive i 



a ill 
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encoded by a nucleic acid mat hybridizes under stringent conditions, including a wash step of 0.2 
X SSC at 65 or higher stringency, to a nucleic acid sequence selected from SEQ ID No: 1, 
SEQ ID No: 2, SEQ ID No: 3\ SEQ ID No: 4, SEQ ID No: 5, SEQ ID No: 6 and SEQ ID No: 7, 
wherein said amount is effective to promote growth, differentiation, or survival of the cell. 



S. (Amended) The method of claim 2, which polypeptide comprises an amino acid 
sequence designated in one of SEQ ID No: 8, SEQ ID No: 9, SEQ ID No: 10, SEQ ID No: 12, 
SEQ ID No: 1 3 or SEQ ID No: 14,^1 an N-terminal fragment thereof that binds to a naturally 
occxxmag patched receptor. 



^ 6. (Amended) The method of cidpi 5, wherein said fragment comprises an extracellular 
fragment of at least SO amino acids. 



(^l^se< 



y/. (Amended) The method of claini2, which polypeptide comprises an amino acid 
sequence designated in SEQ ID No: 34,^^N-terminal fragment thereof that binds to a 
naturally occurring patched receptor. 



1 1 . (Reiterated) The method of claim 2,\ivherein the polypeptide modulates the 
differentiation of neuronal cells. 



1 2. (Amended) The method of claim 1 1 , which neuronal cells are selected from motor 
neurons, cholinergic neurons, dopaminergic neuijons, serotonergic neurons, and peptidergic 
neurons* 



13* (Reiterated) The method of claim 1 1 , wheJjein the polypeptide promotes survival of the 
neuronal cells. 



14. (Amended) A method for promoting, in an ammal, cell growth, cell differentiation or cell 
survival, comprising administering an amount of a poljroeptide including a hedgehog amino acid 
sequence at least 80% identical to an amino acid sequence designated m one of SEQ ID No: 8, 
SEQ ID No: 9, SEQ ID No: 10, SEQ ID No: 11, SEQ ID No: 12, SEQ ID No: 13, SEQ No: 14, 
SEQ ID No: 34, SEQ ID No: 40, SEQ ID No: 41, or an N-\ermmal fragment of any preceding 
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sequence that binds to a namrally occurring patched receptor, to alter, relative to the absence of 
treatment, at least one of (i) rat of growth, (ii) differentiation, or (iii) survival of one or more 
cell types in the animal, wheAein said polypeptide does not originate from drosophila, and 
wherein said amount is effective to promote cell growth, cell differentiation, or cell survival in 
the animal, 

17, (Amended)' A method pf claim 14, yMch, polypeptide comprises an amino acid sequence 
^ designated in one of SEQ ID >to; 8, SEQ ID No: 9, SEQ ID No: 10, SEQ ID No: 1 1 , SEQ ID 
No: 12, SEQ ID No: 13, SEQ No: 14, SEQ ID No: 34, SEQ ID No: 40, SEQ ID No: 41, or an N- 
terminal fragment thereof that binds to a naturally occurring patched receptor. 



^\%, (Amended) The method Of claim 17, wherein said fragment comprises an extracellular 
fragment of at least 50 amino acids. 

22, (Reiterated) The method o(f claim 14^which method modulates differentiation of 
neuronal cells in the animal. 

23. (Amended) A method for inducing a cell to differentiate to a neuronal cell phenotype, 
comprising contacting said cell with a poiyp^Ptide including a hedgehog amino acid sequence at 
least 80% identical to an amino at^sequence designated hi at least one of SEQ ID No: 8, SEQ 
ID No: 9, SEQ ID No: 10, SEQ ID Nd: 11, SEQ ID No: 12, SEQ ID No: 13, SEQ No: 14, SEQ 
ID No: 34, SEQ ID No; 40, SEQ ID Nb: 41, or anN-terminal fragment of any precedmg 
sequence that binds to a naturally occuiTing;?flfc/2^</ receptor. 



24. (Amended) The method of claini 23, which polypeptide comprises an amino acid 
sequence designated in one of SEQ ID nI: 8, SEQ ID No; 9, SEQ ID No: 10. SEQ ID No: 11, 
SEQ ID No: 12, SEQ ID No: 13, SEQ No\ 14, SEQ ID No; 34, SEQ ID No: 40, SEQ ID No: 41 , 
or an N-terminal fragment thereof that binds to a natiu-ally occurring patched receptor. 

25. (Amended) The method of claim 24\ wherein said fragment comprises an extracellular 
fragment of at least 50 amino acids. 
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26. (Amended) Th\ method of claim 23, wherein said neuronal cell phenotype is selected 
kVS from motor neurons, cholinergic neurons, dopaminergic neurons, serotonergic neurons, and 
peptidergic neurons, 

29, (Amended) A method for treating a degenerative disorder of the nervous system 
characterized by neuronal ceil death, comprising administering to a patient an amount of a 
pharmaceutical preparation of a polypeptide including a hedgehog amino acid sequence at least 

]^ 80% identical to an amino acik sequence designated in at least one of SEQ ID No; 8, SEQ ID 
No: 9, SEQ ID No: 10, SEQ ID^No: 11, SEQ ID No: 12, SEQ ID No: 13, SEQ No: 14, SEQ ID 
No: 34, SEQ ID No: 40, SEQ 11^ No: 41, or an N-terminal fragment of any preceding sequence 
that binds to a naturally occxiinng patched receptor, thereby causing, relative to the absence of 
treatment, prolonged survival of neural cells in said patient, wherein said amount is effective to 
treat the degenerative disorder, 

30. (Thrice Amended) The nie^h^Ki of claim 29, \\^erein said hedgehog polypeptide 
comprises an ammo acid sequence^sejcted from SEQ ID No: 8, SEQ ID No: 9, SEQ ID No: 10, 
SEQ ID No: 12, SEQ ID No: 13, ^EQ ID No: 14, or an N-terminal fragment thereof that binds 
to a naturally occurring patched receptor. 



j\J v^3 1 . (Amended) The method of claini 29, wherein said polypeptide comprises an amino acid 
designated in SEQ ID No. 41. 

^32. (Amended) The method of claim 29, wherein said polypeptide comprises an amino acid 
of SEQ ID No. 34 or an N-tenninal fragment thereof that binds to a natxjrally occurring patched 



receptor. 

33. (Amended) The method of claim 29,\wherein said amount of the preparation inhibits the 
de-differentiation of neural cells of said patient. 

\ 

34. (Reiterated) The method of claim 33, wherein said neuxal cell is a glial cell. 

35. (Reiterated) The method of claim 33, wherein said neural cell is a nerve cell. 
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36. (Reiterated) The method of claim 29, wherein said degenerative disorder is a 
neuromuscular disorderi 



r ^ 37. (Amended) The method of claim 29, wherein said degenerative disorder 
' disorder, ' 



IS an autonormc 



38. (Reiterated) The piethod of claim 29, wherein said degenerative disorder is a central 
nervous system disorder. 



^6 



1^' 



39. (Amended) The mfethod of claim 29, wherein said degenerative disorder is selected from 
Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, Pick's disease, 
Huntington's disease, multiple s^I^osis, neuronal damage resulting from anoxia-ischemia, 
neuronal damage resulting -apiji trauma, and neuronal degeneration associated with a natural 
aging process, 

^40, (Amended) A method of claim 29, further comprising administering to said patient an 
amount of a growth factor havjing neurotrophic activity, wherein said growth factor enhances the 
effect of the treatment. 



(Amended) The method of claim 40, wherem said growth factor is a nerve growth factor, 
ciliary neurotrophic growth factor, schwanoma-derived growth factor, glial growth factor, 
striatal-derived neuronotrophic factor, and platelet-derived growth factor. 



Please add the following new^claims: 




(New) A method of claim 14, wherein the hedgehog amino acid sequence is at least 90% 



^identical to an amino acid sequence design^ed in one of SEQ ID No: 8, SEQ ID No: 9, SEQ ID 
No: 10, SEQ ED No: 1 1, SEQ ID No: 12, SEQ ID/^Jo: 1^ SEQ No: 14, or an N-terminal 
fragment of any preceding sequence that bipds tp an^fhjr^lly occurring patched receptor. 
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(New) A method of claim 14, wherein the hedgehog amino acid sequence is at least 95% 
identical to an amino acid sequence designated in one of SEQ ID No: 8, SEQ ID No: 9, SEQ ID 
No: 10, SEQ ID No: 1 1, SEQ ID No: 12, SEQ ID No: 13, SEQ No: 14, or an N-terminal 
fragment of any preceding sequence that binds to a naturally occimmg patched receptor. 



(New) A method of claim 23, wherein/fhb hedgehog amino acid sequence is at least 90% 
identical to an amino acid sequence designated in one of SEQ ID No: 8, SEQ ID No: 9, SEQ ID 
No: 10, SEQ ID No: 11, SEQ ID No: 12ySEQIDNo: 13y^EQNo: 14, or an N-terminal 
fragment of any preceding sequence thp binds to a nat^r^uly occurring patched receptor. 

42: (New) A method of claim 231 wherein the hedgehog amino acid sequence is at least 95% 
identical to an amino acid sequencef designated in cttfe of SEQ ID No: 8, SEQ ID No: 9, SEQ ID 
No: 10, SEQ ID No: 1 1, SEQ ID No: 12, SEQ Umo: 13, SEQ No: 14, or an N-terminal 
fragment of any preceding sequence that binds jp a naturally occurring /^^/cA^^^fecepton 

42r (New) A method of claim 29, whcnSnfthe hedgehog amiim^id sequence is at least 90% 
identical to an amino acid sequeni^^dg^jiatjfed in one of SEQ^ No: 8, SEQ ID No: 9, SEQ ID 
No: 10, SEQ ID No: 1 1, SEQ ID No: 12, 
fragment of any preceding sequence that 



SBQIDNo: 13<^EQNo; 14, or an N-teraiinal 
Diijds to a o^rally occurring patched receptor. 



47f (New) Ametnod of claim 29, wherein the hedgehog amino acid sequence is at least 95% 
identical to an aijiino acil^sequence desig nated in one of SEQ ID No: 8, SEQ ID No: 9, SEQ ID 

SEQ ID No: 13, SEQ No: 14, or an N-terminal 
/binds to a natiixally occurring patched receptor* 



No; 10, SEQ ID No: 1 1, SEO ID No; 12, 
fragment of any preceding sequbQce ' 

48? (New) A method of claim 14, wherein the hedgehog amino acid sequence is at least 95% 
identical to an amino^^bid sequence designated in one of SEQ ID No: 40, SEQ ID No: 4 1 , or an 
N-terminal fragment ofam^preceding sequence that binds to a naturally occurring patched 
receptor. 
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4^ (New) A method of claim 14> wherein the hedgehog amino acid sequence is identical to 
an amino acid sequence designated in one of SEQ ID No: 40, SEQ ID No: 41, or an N-tenninal 
fragment of any preceding sequence that binds lo^aturally ocovarmg patched receptor. 



(New) A method of claim 23, whereiiyihe hedgehog amino acid sequence is at least 95% 
identical to an amino acid sequence designated in on&m SEQ ID No: 40, SEQ ID No: 41, or an 
N-terminal fragment of any preceding sequpce ii^^iads to a naturally occurring patched 
receptor. 



(New) A method of claim 23, whereih/the hedgehog aminja^id sequence is identical to 
an amino acid sequence designated in one of/slEQ ID No: 4Q<^Q ID No: 41 , or an N-terminal 
fragment of any preceding sequence that binlas\Qajigt«i*mly occurring patched receptor. 



(New) A 



)f claim 29, wherein the hedgehog amino acid sequence is at least 95% 



identical to an an ino acid se^^nce designated in one of SEQ ID No: 40, SEQ ID No: 41 , or an 
N-teiminal fragment of any preceding sequence that binds to a naturally occurring patched 
receptor. 

13*- 

sir (New) A methoSs<jjNs;ia^ 29, wherein the hedgehog amino acid sequence is identical to 
an amino acid sequence desi^teteS in one of SEQ ID No: 40, SEQ ID No; 41 , or an N-terminal 
fragment of any preceding sequence that binds to a naturally ocowcring patched receptor. 




The claims presented above incorporate changes as indicated by the marked-up versions below. 



1 . (Thrice Amended) A method for promoting growth, differentiation, or survival of a cell 
comprising contacting said cell with an e ff e ctiv e amount of a hedgehog polypeptide that binds to 
a naturally occurring patched receptor, which polypeptide is encoded by a nucleic acid that 
which hybridizes under stringent conditions, including a wash step of 0.2 x SSC at 65 or 
higher stringency, to a nucleic acid sequence selected from the group oonaigting of SEQ ID No: 
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1, SEQ ID No: 2, SEQ ID No: 3, SEQ ID No: 4, SEQ ID No: 5, SEQ ID^o: 6 and SEQ ID No: 
7 , wherein said amount is effective to promote growth, difiFerentiation/or survival of the cell . 

2. (Thrice Amended) A method for promoting one or more <5f growth, differentiation, or 
survival of a manunalian cell responsive to hedgehog induction/comprising treating the cell with 
an eff e cti v e amount of a hedgehog polypeptide that binds to a/naturallv occurring patched 
receptor, thereby altering, relative to the cell in the absence (&f hedgehog treatment, at least one 
of (i) rate of growth, (ii) differentiation, or (iii) survival of/the cell, said hedgehog polypeptide 
being encoded by a nucleic acid that which hybridizes uiider stringent conditions, including a 
wash step of 0.2 x SSC at 65 ""C or higher stringency, to a nucleic acid sequence selected from 
the group oomsiating of SEQ ID No: 1, SEQ ID No: ^/ SEQ ID No: 3, SEQ ID No: 4, SEQ ID 
No: 5, SEQ ID No: 6 and SEQ ID No: 7 . v^iierein said amount is effective to promote growth. 
differentiation, or survival of the cell . 

5. (Amended) The method of claim 2, wh^ch polypeptide comprises an amino acid 
sequence designated in one of SEQ ID No: 8, SEQ ID No: 9, SEQ ID No: 10, SEQ ID No: 12, 
SEQ ID No: 1 3 or SEQ ID No: 14, or q bioao/ive an N-terminal fragment thereo f that binds to a 
naturally occurring patched receptor 

6. (Amended) The method of claim 5i wherein said bioactiv e fragment comprises an 
extracellular fragment of at least 50 amino acids. 

/ 

7. (Amended) The method of claim 2, which polypeptide comprises an amino acid 
sequence designated m SEQ ID No: 34,/ or a bioactive an N-terminal fragment thereo f that binds 
to a naturally occurring patched receptor . 



12. (Amended) The method of claim 11, which neuronal cells are selected from th e group 
conaiot i ng of motor neurons, cholinergic neurons, dopaminergic neurons, serotonergic 
aerotoncrgio neurons, and peptidergic neurons. 

/ 

14, (Amended) A method for promoting, in an animal, cell growth, cell differentiation or cell 
survival, comprising administering a thorapoutioally affectiv e an amount of a hodgohog 



DEC-14-2001 16:01 



ROPES & GRAY 



P. 11 



polypeptid e including a hedseho f^ ^rr\\nc\ acid sequence at least 80% ioentical to an amino acid 
sequence designated in one of SEQ ID No: 8, SEQ ID No: 9, SEO/TO No: 10, SEQ ID No; U , 
SEQ ID No: 12, SEQ ID No: 13, SEQ No: 14, SEQ ID No: 34, SEQ ID No: 40, SEQ ID No: 41, 
or an N-terminal fragment of anv preceding sequence that binds to a naturally occurring patched 
receptor, to alter, relative to the absence of hedgehog treatm^t, at least one of (i) rate of growth, 
(ii) differentiation, or (iii) surviyal of one or more cell[-] types in the animal, wherein said 
hedg e hog polypeptide does not originate from drosophil a/ and wherein said amount is effective 
to promote cell growth, cell differentiatioiu or cell survival in the animal . 

1 7. (Amended) A method of claim 14, which polypeptide comprises an amino acid sequence 
designated in one of SEQ ID No: 8, SEQ ID No: 9, SEQ ID No: 10, SEQ ID No: 1 1, SEQ ID 
No: 12, SEQ ID No; 13, SEQ No: 14, SEQ ID No/34, SEQ ID No: 40, SEQ ID No: 41, or a- 
bioaotivo an N-terminal fi-agment thereo f that bums to a naturally occuning patched receptor . 

1 8. (Amended) The method of claim 1 7, wjierein said bioaotivo fragment comprises an 
extracellular fragment of at least 50 amino acic 



23. (Amended) A method for inducing a cell to differentiate to a neuronal cell phenotype, 
comprising contacting said cell with a hedgehog polypeptide including a hedseho2: amino acid 
sequence at least 80% identical to an amino kcid sequence designated in at least one of SEQ ID 
No: 8. SEP ID No: 9, SEP ID No: 10, SEOJiD No: 1 1. SEP ID No: 12, SEP ID No: 13, SEP 
No: 14. SEP ID No: 34, SEP ID No: 40, SEP ID No: 4L or an N-temiinal fragment of any 
preceding sequence that binds to a naturall ^ occurring patched receptor . 



24, (Amended) The method of claim 
sequence designated in one of SEQ ID No 
SEQ ID No: 12, SEQ ID No: 13, SEQ No: 
or a bioootiv e an N-terminal fragment 
receptor . 



23 



, which polypeptide comprises an amino acid 
8, SEQ ID No; 9, SEQ ID No: 10, SEQ ID No: 1 1, 
14, SEQ ID No: 34, SEQ ID No: 40, SEQ ID No: 41, 
therfeo f that binds to a naturally occurring patched 



25. (Amended) The method of claim 24, wherein said bioactiv e fragment comprises an 
extracellular fragment of at least 50 amino acids. 
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26. (Am nded) The method of claim 23, wherein said ncurondf cell phenotype is selected 
from the group oonsigting of motor neurons, cholinergic neuronsydopaminergic neurons, 
serotonergic gorotcn e rgio neurons, and peptidergic neurons. / 

29. (Amended) A method for treating a degenerative disorder of the nervous system 
characterized by neuronal cell death, comprising administenng to a patient a th e rap e utically 
effootivQ an amount of a pharmaceutical preparation of a hodgohog polypeptide including a 
hedsehoz amino acid sequence at least 80% identical to/an amino acid sequence designated in at 
least one of SEP ID No: 8, SEP ID No: 9, SEP ID Ny 10. SEP ID No: 1 L SEP ID No; 12, 
SEP ID No: 13, SEP No: 14. SEC ID No: 34, SEP ID No: 40. SEP ID No: 4L or an N-terminal 
fragment of any preceding sequence that binds to a i/iaturallv occurring patched receptor, thereby 
causing, relative to the absence of Ae^eA^ treatment, prolonged survival of neural cells in said 
patien t, wherein said amount is effective to treat the degenerative disorder , 

30. (Thrice Amended) The method of claim 29, wherein said hedgehog polypeptide 
comprises an amino acid sequence selected from the group ooncisting of SEQ ID No: 8, SEQ ID 
No: 9, SEQ ID No: 10, SEQ ID No: 12, SEQ ID No: 13, or SEQ ID No; 14, or a bi o notivc anN^ 
terminal fragment thereo f that binds to a naturally occurring vatched receptor . 

3 1 . (Amended) The method of claim 29, wherein said hedgehog polypeptide comprises an 
amino acid designated in SEQ ID No. 41 . / 

32. (Amended) The method of claim 29, wherein said hedgehog polypeptide comprises an 
amino acid of SEQ ID No. 34^ or o bioacaiv e an N-terminal fragment thereo f that binds to a 
naturally occurring patched receptor . / 

33. (Amended) The method of claim 29, wherein said therapeutically ofFootivo amount of the 
preparation hedgehog polypeptide inhiliits the de-differentiation of neural cells of said patient. 



37. (Amended) The method of cL 
disorder. 



29, wherein said degenerative disorder is an autonomic 



